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A C C E P T E D M A N U S C R I P T

INTRODUCTION
The mentor plays a significant role in supporting nursing students' learning process in clinical practice (Courtney-Pratt et al. 2011 , Jokelainen et al. 2013 , Hilli et al. 2014 , Ford et al. 2016 . Although student mentorship has frequently been investigated in nursing science studies, the studies focus on students' perceptions; clinical learning is seldom studied (Hooven 2014 , Vierula et al. 2016 . Assessing the competence of nurses as student mentors is crucial for mentorship development and education, and assurance of high-quality mentorship for nursing students. However validated instruments for measuring the competence of nurses as mentors are still lacking. Such instruments would allow nurse mentors to self-evaluate their pedagogical competence at mentorship in clinical practice. This paper describes the development and initial psychometric testing of a mentorship competence instrument (MCI) that evaluates mentors of nursing students in clinical practice.
BACKGROUND
In the European Union, it typically takes at least three years to attain a bachelor's degree in nursing, and about half of this duration involves clinical practice. Nursing students are mentored by professional nurses in their placement during these clinical practice periods (EU directive 2013/55/EU). No generally-accepted definition of 'mentor' can be found in the literature. The term refers to multiple concepts, including: 'supervisor' (Saarikoski & Leino-Kilpi 2002) , 'supervising nurse' (Courtney-Pratt et al. 2011 , Ford et al. 2016 , 'preceptor' (Hilli et al. 2014) , 'clinical mentor' (Dobrowolska et al. 2016) and 'mentor' (Jokelainen et al. 2013) . The term 'clinical facilitator' commonly refers to a registered nurse (RN) who mentors between 8 and 12 students simultaneously (Courtney-Pratt et al. 2011 , Ford et al. 2016 . Also, the mentorship structure and mentors' backgrounds, experiences, qualifications, and employment requirements vary by country. In many cases, student mentorship is offered by higher education institutions where mentors do not usually mentor students during clinical practice outside of organizing student clinical placement and introducing them to a new learning environment. In several countries, healthcare providers such as registered nurses, whose primary roles involve caring for patients, offer student mentorship regardless of the added clinical teaching responsibility (Dobrowolska et al. 2016) . In this study, the term 'mentor' refers to a registered nurse working in a hospital for whom mentoring nursing students is a secondary assignment. A 'mentor' is responsible for mentoring students' clinical practice.
ACCEPTED MANUSCRIPT
A C C E P T E D M A N U S C R I P T 4
In this study the concept of competence at mentoring nursing students is based on a systematic literature review (Authors names blinded). Mentors must be competent at mentoring nursing students in clinical practice. In this study, 'competence' includes the mentor's skills, knowledge, performance, and values when acting as a mentor in the clinical field (Cowan et al. 2007) . A mentor must be aware of mentoring practices (Meretoja et al. 2006) , collaborate with education organizations, and possess qualities like trustworthiness, patience, reliability, and respectfulness towards students (Courtney-Pratt et al. 2011 , Jokelainen et al. 2013 , Hilli et al. 2014 . The mentor plays an important role in supporting students' learning processes during clinical practice. The mentor-student relationship is the main factor in a student's clinical practice experience, and should be trustful and reciprocal; the student should feel accepted, secure, and welcome in the clinical practice (Courtney-Pratt et al. 2011 , Jokelainen et al. 2013 , Hilli et al. 2014 , Ford et al. 2016 ). The mentor must assist the student in setting realistic and achievable learning goals according to the student's identified level of competence (Jokelainen et al. 2013) , and must support the student's professional development (Hilli et al. 2014) . The mentor must be pedagogically competent, which enables them to give meaningful feedback and evaluation, and focus on concrete performance, progression, and the professional knowledge of the student (Jokelainen et al. 2013) . In fact, students from a very recent study (Names blinded, 2018) believed the mentoring relationship enhanced their learning when the mentors had frequent unscheduled discussions with them and planned their learning outcomes, and when the mentors were appointed and were not frequently replaced. Finally, the mentor should organize opportunities for students to develop competence and build confidence (Ford et al. 2016) and should support the student during the learning process in clinical practice (Jokelainen et al. 2013 , Hilli et al. 2014 
at nursing student mentorship in clinical practice. However, none of these tools specifically assess extensive competence at mentoring nursing students in clinical practice.'
THE STUDY
Aim
The purpose of the study was to test psychometric properties of a mentor's competence instrument (MCI) developed to self-evaluate mentors' competence at mentoring nursing students in clinical practice.
Design
A cross-sectional survey design, involving a self-administered electronic version of the instrument, was used.
Participants
Mentors at all five university hospitals in Finland were surveyed. A sample of 25% of the total RN population (N = 13,342) was selected by stratified random sampling (Grove, Burns, & Gray, 2013) . Electronic questionnaires were sent to 3,355 registered nurses who mentor students in the university hospitals; participants were randomly chosen. Samples drawn from the strata were proportional to the number of nurses in the university hospitals, and the following inclusion criteria were set: the respondent must be a registered nurse, be a hospital employee, and have experience mentoring students.
Data collection
Data were collected via the Webropol program during the spring of 2016. Registered nurses from 5 hospitals were invited to participate in the survey via email. Two reminder emails were sent, at 2-week intervals following the initial survey, to registered nurses from three hospitals. One reminder email was sent to registered nurses at the remaining two hospitals. The number of emails received by each hospital was dictated by organizational practices: two hospitals allowed only one reminder email, while three hospitals allowed two reminder emails. A total of 576 registered nurses responded to the survey.
Instrument
The instrument was developed in three phases (see figure 1 ): 1) construction of the conceptual framework and item generation by systematic literature review (Authors names blinded); 2) judgment quantification using an expert panel (Authors names blinded); and 3) pilot testing prior to main data collection to test construct validity and reliability of the
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The first phase of instrument development included construction of the theoretical framework using systematic literature review. After content analysis of the systematic review, 179 items were developed under eight main subdimensions. The second phase was completed by a panel of six experts from university hospital staff and clinical mentors. The content validation index was tested by reducing the number of items to 177. The third phase included pilot tests of the instrument using principal component analysis (PCA). PCA produced 13 factors and 85 items. This paper reports the main data collection and psychometric testing of the instrument conducted during the third phase.
The self-assessment instrument used in this cross-sectional study comprised a Mentors' Competence Instrument (MCI) (68 items) with background information. The survey was conducted in Finnish. Items were formulated to be measured on a four-point Likert rating scale (1 = totally disagree, 2 = disagree to some extent, 3 = agree to some extent, and 4 = totally agree), and no items were reverse-scored.
Ethical considerations
The study was conducted according to guidelines of ethical research conduct (RCR 2012). Research permissions were obtained from all five university hospitals according to each hospital's research approval protocol. Formal ethics committee approval was not required for this cross-sectional study (Medical Research Act 2010/794) since participants were not exposed to any psychologically and/or physically harmful influences. All participants received an informative email about the study with guaranteed voluntary and anonymous participation (Stang, 2015) .
Data analysis
The International Business Machines Corporation Statistical Package for Social Sciences (IBM SPSS V23.0) was used to analyze the data. Data was analyzed using descriptive statistics including frequencies, percentages, means, medians, standard deviations, and ranges for the mentors' background variables. Responses to instrument items were calculated before applying association tests between variables (Pett et al. 2003 , Munro 2005 . Construct validity of the instrument was evaluated using exploratory factor analysis (EFA) with oblique rotation (Promax) and principal axis factoring. The promax rotation was used since sub-dimensions correlated above 0.2 score (Pett et al 2003) .
EFA was based on Pearson's correlation coefficients of associations between items. Bartlett's test of sphericity (BTS) was used to determine the degree of interrelationship between variables for use in EFA (p < 0.001). The Kaiser-Meyer-
Olkin (KMO) test (p > 0.60) was used to determine sample adequacy. During EFA analysis, factors that had eigenvalues > 1.0 were retained, thus explaining 5% of the variance in the aspects of interest. Alternatively, factors that were important according to Cattell's scree test were retained (Burns & Grove 2005) . The cut-off for adding items to the EFA model was > 0.30 (DeVellis 2012). A requirement of more than five times the number of participants to items was set to determine a sample size that would yield reliable correlation estimates among variables (Pett et al. 2003 ).
Cronbach's alpha coefficient was used as an estimate of the instrument's internal consistency (Cronbach 1951) , which indicates how well the instrument's items fit together conceptually.
RESULTS
Participants
A total of 576 mentors responded to the survey (17% response rate). 
years). Most mentors had no education in mentoring (61%).
Exploratory factor analysis
The KMO and BTS values for the MCI were 0.954 and 21090.665 (d.f. = 1,953; P < 0.001), indicating sampling adequacy. Three items were removed from the instrument based on Pearson`s two-tailed correlation between items, and two items were also removed based on factor's cross-loading on variables (> 0.30), leaving 63 items in the MCI. EFA yielded an 11-factor model with the eigenvalue set to >1. One factor loaded only 3 items. Promax rotation was used with 10-factor model loadings. The cumulative percentage of the total variance explained by these factors was 61%.
The first factor, student-centered evaluation, explained 32.1% of the total variance; the second, goal-oriented mentoring, 5.6%; the third, mentoring practice in the workplace, 4.9%; the fourth, reflection during mentoring, 3.8%; the fifth, the mentor's characteristics, 3.3%; the sixth, supporting the student's learning process, 2.9%; the seventh, the mentor's motivation, 2.5%; the eighth, identifying the student's level of competence, 2.3%; the ninth, constructive feedback, 2.1%; and the tenth, mentoring practice between student and mentor, 1.9%. The factors' eigenvalues ranged from 1.179 to 20.192, factor loadings ranged from 0.340 to 0.895, and communalities ranged from 0.301 to 0.726.
Internal consistency of the instrument
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The MCI (with 63 items) was created to measure mentors' competence at mentoring nursing students. The MCI is a self-assessment instrument with a four-point Likert rating scale that includes 10 dimensions: student-centered evaluation (10 items); goal-oriented mentoring (9 items); mentoring practices in the workplace (6 items); reflection during mentoring (6 items); the mentor's characteristics (7 items); supporting the student's learning process (8 items); the mentor's motivation (5 items); identifying the student's level of competence (4 items); constructive feedback (4 items); and mentoring practices between student and mentor (4 items). Cronbach's alpha values varied between 0.76 and 0.90.
DISCUSSION
The purpose of this study was to develop and test the psychometric properties of the MCI. The creation of a validated instrument for assessing competence at mentoring nursing students during clinical practice could have important implications for mentoring practices in Finland and other countries. Levels of competence at mentorship should be observed and education in mentorship should be developed accordingly. Mentors' increased competence at mentoring nursing students would improve the quality of mentorship and student learning during clinical practice.
It is challenging to define and operationalize mentorship competence to develop an evaluation instrument. Here, a thorough systematic review was the basis for operationalization of the theoretical framework of mentorship competence (Authors names blinded). The review also identified key aspects of competence at mentoring students and items to measure it.
The MCI presented good estimates of construct validity and internal consistency. Construct validity was evaluated by EFA with promax rotation. EFA was conducted for all MCI items which represent different theoretical aspects of registered nurse mentors' competence at student mentorship. Both the raw data and correlation matrix met Barlett's test and KMO test criteria for EFA suitability (P < 0.001 and P > 0.60 respectively). The statistical significance observed might be attributed to the rather large sample size, and the data volume might have led to an overestimate of the number of significant factors. Therefore, a scree test was used, instead of eigenvalues, to restrict the number of factors, as recommended by Kline (1994) . Five variables were excluded from further analysis due to loading values. This EFA indicated that the instrument has good construct validity: the retained factors explained 61% of the total variance in aspects regarding competence at mentorship. Furthermore, this EFA indicated that the content of factors retained within
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During initial psychometric testing of the instrument, including the EFA and the internal consistency analysis of each factor, five items were excluded, and items were grouped into 10 factors. The five items were excluded because they loaded 0.3 or above on more than one factor. The results of initial psychometric testing indicated that the instrument's validity and reliability were satisfactory (DeVon et al. 2007 , DeVellis 2012 .
Similar existing instruments were developed in Asian (Hsu et al 2014 , Hou et al. 2011 and Iranian (Shahsavari et al 2014) contexts; however, cultural differences exist between Asia and Iran compared to member countries of the Organization for Economic Co-operation and Development (OECD). Furthermore, the MCI explains extensive dimensions of competence at nursing student mentorship in clinical practice. In Finland, the mentor is responsible for comprehensive student mentorship during clinical practice that especially includes constructive evaluation. MCI assesses reciprocal and supportive relationships with students during the student learning process in the clinical field, as well as mentor motivation. We suggest that improved mentorship can influence education on nursing and patient safety in clinical practice.
Study limitations
Despite the methodological rigor used during instrument development and validation, one limitation of this study was that the instrument was applied to university hospitals and in a Finnish context. These limitations suggest that new
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The low response rate (17 %) could be due to use of an electronic survey. The MCI was tested with a representative sample. All five Finnish university hospitals participated in the survey. Mentors varied in age and length of work experience, and the larger study sample met the sample size requirement of being more than five times the number of items (Pett et al. 2003) . The MCI was designed to assess competence at mentoring students from the mentor's perspective, and the instrument was tested only by registered nurses, although other healthcare providers also mentor students in clinical practice.
CONCLUSION
The MCI is a valuable tool for mentors' self-evaluation, to improve their competence at mentoring students. The tool has high content and face validity. Moreover, statistical tests indicate that its psychometric properties are good. The MCI requires further assessments of its reliability and validity in different contexts and cultures.
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A C C E P T E D M A N U S C R I P T A C C E P T E D M A N U S C R I P T 15 Factor 10 During the evaluation, I guide the student in dealing with possible negative feelings.
0.876
I encourage the student to remember his/her experiences as they happened and to evaluate them.
0.772
I emphasize that the evaluation of one's own learning can bring forth new thoughts, feelings and performances that the student may not have previously been aware of.
0.753
I encourage the student to evaluate the situation from many perspectives / to find alternative explanations for events.
0.751
I ask the student to critically and holistically reflect upon why things happened the way they did. I find out whether or not the student's learning goals correspond with the learning opportunities provided at the place where the clinical practice is completed.
